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field) $A_{\theta}$ C*- continuous




K- Connes $C^{*}$ -
K- C*- projective module
Connes (connection)
Lie $c*$-





















$\theta$ $T^{2}=R^{2}/Z^{2}$ $R$ $\{F_{t}^{\theta}\}$ $F_{t}^{\theta}(x, y)=$
$(x+t, y+\theta t)$ $\xi\in T^{2}$ $R$ $L_{\xi}=\{F_{t}^{\theta}(\xi);t$
$R\}$ $(T^{2}, \mathcal{F}_{\theta})$ , $\mathcal{F}_{\theta}=\{L_{\xi} ; \xi\in T^{2}\}$ ,
Kronecker $(T^{2}, \mathcal{F}_{\theta})$ holonomy groupoid $\mathcal{G}_{\theta}=T^{2}\cross \mathcal{R}$
reduced $C^{*}$- $C_{r^{*}}(\mathcal{G}_{\theta})$ $c*$- $C^{*}(T^{2}, \mathcal{F}_{\theta})$ $([3],[4])$
$T=\{0\}\cross T$ $\mathcal{G}_{\theta}$ reduction $\mathcal{G}_{\theta}|T$ $T$ \mbox{\boldmath $\theta$}
groupoid $Z$ $T$ \beta




$S=(\begin{array}{ll}a bc d\end{array})$ $SL(2, Z)$ $S$ $T^{2}$ $\tilde{F}_{t}=$
$SF_{t}^{\theta}S^{-1}$ Kronecker $(T^{2}, \mathcal{F}_{\rho})$
$SF_{t}^{\theta}S^{-1}(x, y)=(x+(a+b\theta)t, y+(c+d\theta)t)$
$\rho=(c+d\theta)/(a+b\theta)$ $C^{*}(T^{2}, \mathcal{F}_{\theta})$ $C^{*}(T^{2}, \mathcal{F}_{\rho})$
$A_{\theta}$ A\mbox{\boldmath $\rho$} stably $([19],[9])$
$A_{\theta}$ $A_{\rho}$
$\theta=\sqrt{2},$ $S=(\begin{array}{ll}1 21 3\end{array})$ $\rho=(11-\sqrt{2})/7$
\mbox{\boldmath $\theta$} fractional part $\{\theta\}\approx 0.1414\in[0,1/2]$ $\{\rho\}\approx 0.3694\in[0,1/2]$
$A_{\theta}$ $A_{\rho}$ ([19], Theorem 2.)
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$\xi\in T^{2}rightarrow S^{-1}\xi\in T^{2}$ $(T^{2}, \mathcal{F}_{\rho})$ $(T^{2}, \mathcal{F}_{\theta})$
$(\eta=\tilde{\alpha}_{t}(\xi)$ $S^{-1}\eta=\alpha_{t}(S^{-1}\xi))$ $\mathcal{G}_{\rho}|T$ $\mathcal{G}_{\theta}$ reduction $\mathcal{G}_{\theta}|S^{-1}T$
1 Kroneckr $(T^{2}, \mathcal{F}_{\theta})$
$\mathcal{G}_{\theta}$ reduction groupoid $C^{*}$- $A_{\rho}$
$C^{*}(T^{2}, \mathcal{F}_{\theta})$
C*-
A\mbox{\boldmath $\rho$} $\{\rho\}$ $1-\{\rho\}$
$(\in[0,1/2])$
K- $A_{\theta}$ $A_{\rho}$ stably $A_{\theta}$ $A_{\rho}$
Ko- ( $Z^{2}$ ) $A_{\theta}$ $A_{\rho}$
trace trace Ko- ordered group
K0- ( $R$ $\theta Z+Z$ $\rho Z+Z$ )
$A_{\theta}$ A\mbox{\boldmath $\rho$}
(ii)
$S$ $SL(2, Z)$ $\lambda$ $(\begin{array}{l}1\theta\end{array})$ $\lambda$
$\theta$ $Z\cross R$ $Z$ $R$
;
$(n, t)(m, s)=(n+m, \lambda^{-m}t+s)$ $(n, t),$ $(m, s)\in Z\cross R$
$G$ (i) $R$ $T^{2}$ $=F_{t^{\theta}}$ $T^{2}$ $S$
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$SF_{t}=F_{\lambda t}S$ $G$ $T^{2}$
$(n, t)\cdot\xi=S^{n}F_{t}\xi$ $(n, t)\in G,$ $\xi\in T^{2}$
groupoid $\mathcal{G}$
$\mathcal{G}$
$T^{3}$ minimal holonomy groupoid reduction
([16],Proposition 1.1) minimal $c*$- simple ([8], Th\’eor\‘eme
2.6. [14], Theorem 6.4 ) $C_{r^{*}}(\mathcal{G})$ stably simple
$T=\{0\}\cross T$ (i) $T^{2}$ $B(S, \lambda)=C_{r^{*}}(\mathcal{G}|T)$
$B(S, \lambda)$ $R$ $K_{\theta}=Z+\theta Z$
$Z\cross K_{\theta}$ $Z$ $K_{\theta}$ :
$(n, k)(m, l)=(n+m, k+\lambda^{n}l)$ $(n, t),$ $(m, t)\in Z\cross K_{\theta}$ .
$Z\cross K$ $\lambda=$ a+b\mbox{\boldmath $\theta$} $\lambda K_{\theta}=K_{\theta}$
$\theta$
$\tilde{G}=Zx_{\lambda}K_{\theta}$ $R$ $(n, k)\cdot t=\lambda^{n}t+k((n, k)\in\tilde{G},$ $t\in R$ )
$\tilde{G}$
$L^{\infty}(R)$ $Tt=L^{2}(R\cross\tilde{G})$ $u$ : $\tilde{G}arrow \mathcal{B}(H)$
$\rho:L^{\infty}(R)arrow \mathcal{B}(\mathcal{H})$
$(u(g)\xi)(t, g’)=\xi(t, g^{-1}g’)$ ,
$(\rho(f)\xi)(t, g’)=f(g’\cdot t)\xi(t, g’)$
$(g\in\tilde{G}, f\in L^{\infty}(R),$ $\xi\in?t,$ $(t, g’)\in R\cross\tilde{G})$ $Z$ $K_{\theta}=Z+\theta Z$
$\tilde{G}$ $H$ $f\in C_{c}(R),$ $g\in G$
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X(f, g)\in B(H)
$X(f, g)= \sum_{h\in H}\rho(h\cdot f)u(hgh^{-1})$
$(h\cdot f)(t)=f(h^{-1}\cdot t)$ ([15])
Proposition 1.1) $X(f, g)(f\in C_{c}(R), g\in G)$ C*- $\tilde{B}(S, \lambda)$
$\tilde{B}(S, \lambda)’$ $L^{\infty}(T)$ $\tilde{B}(S, \lambda)$ $\iota$
$\iota=\int_{T}^{\oplus}\Phi_{s}ds$ $C^{*}$ - $B_{s}(S, \lambda)=\Phi_{s}(\tilde{B}(S, \lambda))$
$\{\Phi_{s} ; s\in T\}$ $T$ $0$
$sarrow\Phi_{s}$ $B_{s}(S, \lambda)$
([17]) Lemma 3.1) $B(S, \lambda)$ ([16], Theorem
4.3)
$C_{r^{*}}(\mathcal{G}|T)$ simple $C^{*}$- $C_{r^{*}}(\mathcal{G})$ stably $B(S, \lambda)=C_{r}^{*}(\mathcal{G}|T)$
simple $B(S, \lambda)$ A\mbox{\boldmath $\theta$}
$A_{\theta}$ $B(S, \lambda)$ $E$ : $B(S, \lambda)arrow A_{\theta}$
A\mbox{\boldmath $\theta$} trace $\tau$ $\tau oE$ trace $n\in Z$
$x\in B(S, \lambda)$ $xA_{\theta}x^{*}=A_{\theta},$ $\tau(xx^{*})=\lambda^{n}\tau(x^{*}x)$
$x$ $B(S, \lambda)$ $\lambda$
$(B(S, \lambda),$ $A_{\theta}$ ) pair $\theta$
pair ([15]) $(B(S, \lambda),$ $A_{\theta},$ $E$) A\mbox{\boldmath $\theta$} $G_{0}$ $\alpha$
$(C_{r^{*}}(A_{\theta}, G_{0}),$ $A_{\theta},$ $E_{0}$ ) $E_{0}$ : $C_{r^{*}}(A_{\theta}, G_{0})arrow A_{\theta}$
$C_{r^{*}}(A_{\theta}, G_{0})$ $x$ $x=\Sigma_{g\in G_{\text{ }}}a_{g}\lambda_{g}(a_{g}\in A_{\theta})$
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\mbox{\boldmath $\tau$} $\tau 0\alpha_{g}$ =\mbox{\boldmath $\tau$}
$\tau oE_{0}(x^{*}x)=\sum_{g\in G_{0}}\tau(\alpha_{g}(a_{g}^{*}a_{g}))=\sum_{g\in G_{0}}\tau(a_{g}^{*}a_{g})$
$= \sum_{g\in G_{0}}\tau(a_{g}a_{g}^{*})=\tau oE_{0}(xx^{*})$
.
$\tau oE_{0}$ trace $B(S, \lambda)$ trace
(i) (ii) Lie groupoid
$C^{*}$- groupoid reduction groupoid C*- $(\ddot{u})$
(ii) $G$ unimodular











$x\in U$ $f$ $(\partial f)/(\partial x;)(x)$
$C$ C*- $C_{0}$ $C$ C*- $f$ : $\Omegaarrow C_{0}$
$(\partial f)/(\partial x_{i})$ $C_{0}$
$f$ : $\Omegaarrow C$ $x_{i}$
$(\partial f)/(\partial x_{i})$ : $\Omegaarrow C(i=1, \ldots, n)$ $f$




$f$ $f$ (Co)‘ $i=1,$ $\ldots,$ $n$
$(\partial f)/(\partial x;)$ : $\Omegaarrow C$ (Cl)‘ $i=1,$ $\ldots,$ $n$
$(\partial f)/(\partial x_{i})$ : $\Omegaarrow C$ (Cr-l)‘ $f$ (Cr)’
$r$ $(\partial^{r}f)/(\partial x_{1_{1}}\cdots\partial x_{i_{\nu}})$ : $\Omegaarrow C(i_{1}, \ldots, i_{r}\in\{1, \ldots, n\})$
$\{i_{1}, \ldots, i_{k}\}$ $C$
$\varphi((\partial^{r})/(\partial u_{i_{1}}\cdots\partial u_{i_{\Gamma}}))=(\partial^{r}\varphi of)/(\partial u_{i_{1}}\cdots\partial u_{i_{r}})$
$C$ $C$
$M$ $n$ $A$ $M$




$(U_{1}, \varphi_{1}),$ $(U_{2}, \varphi_{2})$ $\varphi_{2}0\varphi_{1}^{-1}$ $R^{n}$
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$R^{n}$ $C^{r}$
3.1. ([17],Definition 1.1.) $f$ $M$ Banach C
$(U, \varphi)\in A$ $fo\varphi^{-1}$ (Cr)’ $f$ $C^{r}$
$C$ $\Phi$ $M$
$C^{r}$ $(U, \varphi)\in A$ $(\Phi(U), \varphi 0\Phi^{-1}|U)$
$M$ $A$ complete $A$ $f$ : $Marrow C$
$C[$ $fo\Phi 0\varphi^{-1}$ (Cr)‘ $fo\Phi$ $C^{r}$
$\Omega,$
$\Omega’$ $R^{n}$ $\Psi$ $\Omega’$ \Omega $C^{r}$
$(U, \varphi)\in A$ $\varphi(U)=\Omega$ $(U, \Psi^{-1}0\varphi)\in A$
$f$ : $Marrow C$ C’ $fo\varphi^{-1}0\Psi$ $\Omega’$ (Cr)‘ $F=fo\varphi^{-1},$ $x=$
$(x_{1}, \ldots, x_{n})\in\Omega’,$ $u=(u_{1}, \ldots, u_{n})\in\Omega$
$\frac{\partial(Fo\Psi)}{\partial x_{i}}(x)=\sum_{j=1}^{n}\frac{\partial F}{\partial u_{j}}(\Psi(x))\frac{\partial\Psi_{j}}{\partial x_{i}}(x)$
$\Psi^{-1}$ : $\Omegaarrow\Omega’$ \Omega $fo\varphi^{-1}$
C[ $C$ $c*$- $f,$ $g$ : $Marrow C$ C[ involution $f^{*}$ : $xrightarrow f(x)^{*}$
$fg$ : $x\vdasharrow f(x)g(x)$ $C^{r}$
Banach
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[11] ” ” $E,$ $F$ Banach
$U$ $E$ ( ) $f$ : $Uarrow F$ $y\in E$
$\lim_{tarrow 0}t^{-1}(f(x+ty)-f(x))=df(x, y)$ $f$ $x$
$G\hat{a}$teaux $df(x, y)$ $x$ $f$ $G\hat{a}$teaux $E$ $F$
Banach $L(E, F)$
$\lim_{yarrow 0}||f(x+y)-f(x)-Ay\Vert/||y||=0$
$A\in L(E, F)$ $f$ $x$ Fr\’echet $A$ $f$ $x$
Fr\’echet $f$ $x$ Fr\’echet $f$ $x$
$G\hat{a}$teaux $df(x, y)$ $y$ $\sup_{y\neq 0}||df(x, y)||/||y||$
$x$ Fr\’echet $(x)$ $(\in L(E, F))$ $df(\cdot)$ : $Uarrow L(E, F)$
$f$ (Fr\’echet ) $C^{1}$ $df(\cdot)$ : $Uarrow L(E, F)$ $C^{r-1}$
$f$ (Fr\’echet ) $C^{r}$ $r$ $d(d^{r-1}f)(x)=d^{r}f(x)$
$d^{r}f(x)$ : $E\cross\cdots\cross E$ ( $r$ )\rightarrow F
r M Cr C Banach
$f$ : $Marrow C$ $M$ $(U, \varphi)$ $\varphi^{-1}(U)$ Banach $R^{n}$
$f$ $C^{r}$ $(r\geq 1)$ $C$ Banach
$fo\varphi^{-1}$ : $\varphi^{-1}(U)arrow C$ $r-1$ G\^ateaux
$(U, \varphi)$ $F=fo\varphi^{-1}$ $G\hat{a}$teaux $y\in\varphi^{-1}(U)$
$x\in\varphi^{-1}(U)\mapsto dF(x, y)$ $f$ $C^{1}$ (
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$dF(x, e_{1})=(\partial F/\partial x;)(x)$ . ) $(U, \varphi)$ $F=fo\varphi^{-1}$ Fr\’echet
$C^{1}$ $f$ $C^{1}$ ( $dF(x)e_{i}=dF(x, e_{i})=(\partial F/\partial x_{i})(x)$
11 $(\partial F/\partial x_{i})(x)-(\partial F/\partial x_{i})(y)||=||dF(x)e_{i}-dF(y)e_{i}||\leq||dF(x)-dF(y)||||e_{i}||$ . ) –
Cr
$d^{r}F(x)(e_{i_{1}}, \ldots, e_{i_{r}})=\frac{\partial^{r}.F}{\partial x_{i_{1}}\cdot\cdot\partial x_{i_{r}}}(x)$
$d^{2}F(\cdot)$ : $Uarrow L(E, L(E, F))$
$d^{2}F(x)(e_{i_{1}}, \cdot)=d(dF)(x)e:_{1}=\frac{\partial dF}{\partial x_{1_{1}}}(x)$ .
$d^{2}F(x)(e_{i_{1}}, e_{i_{2}})= \frac{\partial dF}{\partial x_{i_{1}}}(x)e_{i_{2}}=\frac{\partial}{\partial x_{i_{1}}}(dF(x)e_{i_{2}})$
$= \frac{\partial}{\partial x_{i_{1}}}(\frac{\partial F}{\partial x_{i_{2}}}(x))=\frac{\partial^{2}F}{\partial x_{i_{1}}\partial x_{i_{2}}}(x)$ .
$r$ $(U, \varphi)\in A$
$fo\varphi^{-1}$ Fr\’echet $C^{r}$ $f$ $cr$
Gateaux Frechet
$G\hat{a}$teaux [10] ”
” $E,$ $F$ Banach $df(x, y)$ $y$






[17] C*- \S 2






$C$ $C^{*}$- ( ) $M$ Hausdorff 2
\pi $B$ $M$ $x\in M$
$B_{x}=\pi^{-1}(x)$ C*-
4.1. ([17], Definition 1.2) M $U$ $\pi^{-1}(U)$ $U$ $\cross$ C
\mbox{\boldmath $\psi$} $(U, \psi)$ F $(B, \pi, M, C)$ $C^{*}-$
:
(i) $\{U;(U, \psi)\in \mathcal{F}\}$ $M$
(ii) $p_{1}o\psi(b)=\pi(b)(\forall b\in B)$ . $p_{1}$ : $U\cross Carrow U$
(iii) $x\in U$ $\psi_{x}$ : $B_{x}arrow C$ $\psi_{x}(b)=p_{2}o\psi(b)$ $(b\in B_{x})$
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$p_{2}$ : $U\cross Carrow C$ $\psi_{x}$ -
(iv) $(U_{1}, \psi_{1}),$ $(U_{2}.\psi_{2})\in$ F $U_{1}\cap U_{2}\neq\emptyset$
$f$ : $U_{1}\cap U_{2}arrow C$ $f1_{2}$ : $U_{1}\cap U_{2}arrow C$ $fi_{2}(x)=$
$(\psi_{1})_{x}o(\psi_{2})_{x}^{-1}of(x)(x\in U_{1}\cap U_{2})$ $f1_{2}$
$\xi$ : $Marrow B$ $B$ ;(i) $\pi(\xi_{x})=x(\forall x\in$
$M),$ $(ii)$ $(U, \psi)\in$ F $\tilde{\xi}$ : $Uarrow C$ $\tilde{\xi}_{x}=\psi_{x}(\tilde{\xi}_{X})(x\in U)$
\mbox{\boldmath $\xi$} $B$ $\Gamma(B)$
$\Gamma(B)$ *- $\Gamma(B)$ $C^{\infty}$ $(M)$-module $TM$
$M$ tangent bundle, $T^{*}M$ $M$ cotangent bundle $T_{x^{*}}M\otimes B_{x}$
$T^{*}M\otimes B$ $\{T_{x^{*}}M\otimes B_{x};x\in M\}$ disjoint union
$T^{*}M\otimes B$ $T^{*}M\otimes B$
$\Gamma(T^{*}M\otimes B)$ $\Gamma(T^{*}M\otimes B)$ involution ,
$\Gamma(B)$-module $C^{\infty}$ $(M)$-module ( $B_{x}$
$C^{\infty}(M)\subset\Gamma(B)$ $\Gamma(B)$-module
$C^{\infty}(M)$ -module ) $C^{\infty}(M;R)$ $M$
( $[17],\S 1$ $C^{\infty}(M)$ $C^{\infty}(M)$
) $\Gamma(TM)$ $M$
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D $\Gamma(B)$ *- $[17],\S 1$ $\mathcal{D}_{x}=\{\xi_{x};x\in D\}$
$B_{x}$ \S 2,(ii) $D_{x}$
4.2. ([17], Definition 1.3.) D $\Gamma(B)$ $*$- $C^{\infty}(M)$ -submodule
$\nabla$ : $\mathcal{D}arrow\Gamma(T^{*}M\otimes B)$ $B$
;
(i) $\nabla(f\xi)=df\otimes\xi+f\nabla\xi$, (ii) $\nabla(\xi\eta)=(\nabla\xi)\eta+\xi(\nabla\eta)$ ,
(iii) $\nabla(\xi^{*})=(\nabla\xi)^{*}$ , (iv) $(\nabla\xi)(X)\in \mathcal{D}$ .
$\xi,$ $\eta\in \mathcal{D},$ $f\in C^{\infty}(M;R),$ $X\in\Gamma(TM)$ .
$(\nabla\xi)(X)$ $\nabla_{X}\xi$ Der $(\prime D_{x})$ $B_{x}$ *-derivation
$E_{x}=\wedge^{2}T_{x^{*}}M\otimes Der(\mathcal{D}_{x})$ $E$ { $E_{x}$ ; $x\in$
$M\}$ disjopint union ( $E$ )
$M$ $(x^{1}, \ldots, x^{n})$ $\Omega_{x}\in E_{x}$
$\Omega_{x}=\sum_{i_{\dot{J}}=1}^{n}(dx^{i}\wedge dx^{j})\otimes\delta_{x^{J}}^{i}$ , $\delta_{x^{J}}^{i}\in Der(\mathcal{D}_{x}),$ $\delta_{x^{J}}^{i}=-\delta_{x^{\dot{t}}}^{J}$ .
$\xi\in \mathcal{D}$ $x$ }$arrow\delta_{x}^{ij}(\xi_{x})$ $\Omega$ : $Marrow E$
$E$ $A^{2}(Der(\mathcal{D}))$
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$X,$ $Y\in\Gamma(TM)$ $R(X, Y)$ :D\rightarrow D
$R(X, Y)=\nabla_{X}\nabla_{Y}-\nabla_{Y}\nabla_{X}-\nabla_{[X,Y]}$
$R$ $A^{2}(Der(\mathcal{D}))$ $R\in$
$A^{2}(Der(\mathcal{D}))$ $R$ ([17], Definition 1.4.)
5. -
\S $M$ Hausdorff 2 C\infty $n$ $G$
Hausdorff 2 C\infty $p$ Lie $p<n$
$G$ unimodular \mbox{\boldmath $\mu$} $G$ Haar
\triangle $G$ modular function Diffeo$(M)$ M C\infty
$\alpha$ : $Garrow Diffeo(M)$ $G$ $M$
$M\cross G$ $M$ $(x, g)rightarrow\alpha_{g}(x)$ C\infty $G$
$M$ \alpha $(M, G)$
$(M, G)$ $\alpha_{g}(x)$ $gx$
$(M, G)$ groupoid C*-
$(M, G)$ -
(i) groupoid $C^{*}$ -
$\mathcal{G}=M\cross G$ topological groupoid :
$(gx, g’)(x, g)=(x, gg’)$ , $(x, g)^{-1}=(gx, g^{-1})$ ,
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$s(x, g)=(x, e)$ , $r(x, g)=(gx, e)$ , for $x\in M,$ $g,$ $g’\in G$ .
$e$ $G$ $\mathcal{G}_{x}=\{(x, g)\in \mathcal{G};g\in G\},$ $\mathcal{G}^{x}=\{(g^{-1}x, g)\in \mathcal{G};g\in G\}$
G right Haar system $\{\nu_{x};x\in M\}$ $\nu_{x}=\delta_{x}\cross\mu$
([20],Chapter I, Example 2.5) $x$ 1 $M$ Dirac
G $\gamma\vdasharrow\gamma^{-1}$ $\nu_{x}$ $\nu^{x}$ $\{\nu^{x};x\in M\}$ G left Haar
system $c_{c}(\mathcal{G})$ involution *-
$(f_{1}*f_{2})( \gamma)=\int f_{1}(\gamma’)f_{2}(\gamma^{\prime-1}\gamma)d\nu^{r(\gamma)}(\gamma’)$ ,
$f^{*}(\gamma)=\overline{f(\gamma^{-1})}$ , $(f, f_{1}, f_{2}\in C_{c}(\mathcal{G}), \gamma\in \mathcal{G})$ .
$x\in M$ $C_{c}(\mathcal{G})$ $?t_{x}=L^{2}(\mathcal{G}_{x}, \nu_{x})$ regular $\rho_{x}$
$( \rho_{x}(f)\xi)(\gamma)=\int f(\gamma\gamma^{\prime-1})\xi(\gamma’)d\nu_{x}(\gamma’)$ , $(f\in C_{c}(\mathcal{G}), \xi\in Tt_{x}, \gamma\in \mathcal{G}_{x})$
$f\in C_{c}(\mathcal{G})$ reduced norm llfll
$||f||= \sup_{x\in M}||\rho_{x}(f)||$
$C_{c}(\mathcal{G})$ reduced norm $c_{r^{*}}(\mathcal{G})$ $\mathcal{G}$ reduced
$c*$- ([20], Chapter II, Definition 2.8) $f\in C_{c}(\mathcal{G}),$ $\xi\in?t_{x},$ $(x, g)\in \mathcal{G}$
$( \rho_{x}(f)\xi)(x, g)=\int_{G}f(g’gx, g^{\prime-1})\xi(x, g’g)d\mu(g’)$
$D$ $G$ compact $f$ $suppf$ $M\cross D$
$I_{D}( \Delta^{1/2})=\int_{D}\triangle^{1/2}(g)d\mu(g)$ $||\rho_{x}(f)||\leq I_{D}(\Delta^{1/2})||f||_{\infty}$
$||f||_{\infty}$ supremum norm $( \sup_{x\in M}|f(x)|)$
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$G\cross G$ *- $\tilde{C}$
$G\cross G$ C\infty $K$ ; $K$
$G$ compact $D$ $suppK$ $G\cross D$ $\tilde{C}$
involution
$(K_{1}*K_{2})(g, g’)= \int_{G}K_{1}(g, g^{n-1})K_{2}(g’’g, g’’g’)d\mu(g’’)$ ,
$K^{*}(g, g’)=\overline{K(g^{;-1}g,g^{\prime-1})}$
involution $\tilde{C}$ *- $\mathcal{H}=L^{2}(G, \mu)$
*- $\rho$ : $\tilde{C}arrow \mathcal{B}(\mathcal{H})$
$( \rho(K)\xi)(g)=\int_{G}K(g, g’)\xi(g’g)d\mu(g’)$ $(K\in\tilde{C}, \xi\in H, g\in G)$
$||\rho(K)||\leq I_{D}(\triangle^{1/2})||K||_{\infty}$ $D$ $G$
compact $suppK\subset G\cross D$ $(M, G)$
$C$‘-
(ii) $(M, G)$ C*-
$G$
$G$ $p$ $0$
$e$ $G$ $G_{e}$ $G$ $\mathcal{N}=G/G_{e}$
$m$ \in N $G$ $G_{m}$ m\in N
$\mathcal{G}_{m}=M\cross G_{m}$ , $\mathcal{G}_{m,x}=\mathcal{G}_{m}\cap \mathcal{G}_{x}$,
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$?i_{x}^{m}=L^{2}(\mathcal{G}_{m,x}, \nu_{x}|\mathcal{G}_{m,x})$ , $?i^{m}=L^{2}(G_{m}, \mu|G_{m})$ .
$P_{x^{m}}\in \mathcal{B}(\mathcal{H}_{x})$ $\mathcal{H}_{x}^{m}$ $P^{m}\in \mathcal{B}(\mathcal{H})$ $?i^{m}$ $C_{C}(\mathcal{G})^{N}$
$\zeta=\{f_{m}; m\in \mathcal{N}\}$ :
(i) $f_{m}\in C_{c}(\mathcal{G})\forall m\in \mathcal{N}$ .
(ii) $\sup_{m\in\Lambda^{r}}||f_{m}||_{\infty}<+\infty$ .
(iii) $G$ compact $D$ $suppf_{m}\subset M\cross D(\forall m\in \mathcal{N})$
$c_{c}(\mathcal{G})^{N}$
$||\zeta||$ : $||(||= \sup_{m\in N}||f_{m}||_{\infty}$ . $f_{m}\in c_{c^{\infty}}(\mathcal{G})$ $(\forall m\in \mathcal{N})$
$\zeta=\{f_{m}; m\in N\}\in C_{C}(\mathcal{G})^{N}$ $C_{c^{\infty}}(\mathcal{G})^{N}$
5.1 $\zeta=\{f_{m};m\in \mathcal{N}\}\in C_{c}(\mathcal{G})^{N}$
$\tilde{\rho}_{x}(\zeta)=\sum_{m\in N}\rho_{x}(f_{m})P_{x}^{m}$
$B(tt_{x})$ strong operator topology
$||\tilde{\rho}_{x}(\zeta)||\leq k_{D}I_{D}(\triangle^{1/2})||(||$
$D$ $suppf_{m}\subset M\cross D(\forall m\in \mathcal{N})$ $G$ compact $k_{D}$
$D$
$B_{x}$ $\tilde{\rho}_{x}(\zeta)(\zeta\in C_{c}(\mathcal{G})^{N})$ $T\ell_{x}$ C*- $f\in C_{c}(\mathcal{G})$
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$\tilde{f}=\{f_{m};m\in \mathcal{N}\}\in C_{c}(\mathcal{G})^{N}$ $=f(\forall m\in \mathcal{N})$




$Diffeo_{G}(M)$ $\alpha\in Diffeo(M)$ :
$m\in$ N $g\alpha(x)=\alpha_{m}(gx)$ $\forall g\in G,$ $\forall x\in M$
$\alpha_{m}\in Diffeo(M)$
$\alpha\in Diffeo_{G}(M)$ $\alpha_{m}$ $Diffeo_{G}(M)$
$(\alpha 0\beta^{-1})_{m}=\alpha_{m}o(\beta_{m})^{-1}$
$\alpha,$ $\beta\in Diffeo_{G}(M)$ m\in N
$G$ $Diffeo_{G}(M)=Diffeo(M)$ $G_{m}$
$\{g_{m}\}$ $\alpha_{m}(x)=g_{m}\alpha(g_{m}^{-1}x)(x\in M)$ $\alpha\in Diffeo(M),$ $f\in$
$c_{c^{\infty}}(\mathcal{G})$ $\tilde{\alpha}(f)\in c_{c}(\mathcal{G})$ $\tilde{\alpha}(f)(x, g)=f(\alpha^{-1}(x), g)$ $((x, g)\in \mathcal{G})$
$\alpha\in Diffeo_{G}(M),$ $\zeta=\{f_{m};m\in \mathcal{N}\}\in C_{c}^{\infty}(\mathcal{G})^{N}$ $\overline{\alpha}(\zeta)\in C_{c}(\mathcal{G})^{N}$
$\overline{\alpha}(\zeta)=\{\tilde{\alpha}_{m}(f_{m});m\in N\}$




$x\in M,$ $f\in C_{c}^{\infty}(\mathcal{G})$ $K_{x}^{f}\in\tilde{C}$ $K_{x}^{f}(g, g’)=f(g^{\prime-1}gx, g’)$
m\in N $\chi_{m}\in C^{\infty}(G\cross G)$
$\chi_{m}(g, g’)=\{\begin{array}{l}1ifg^{/-1}g\in G_{m}0otherwise\end{array}$





$\tilde{C}$ *- $C_{x}$ $\rho(K)(K\in C_{x})$
$\mathcal{B}(\mathcal{H})$ C*- $C_{x}$
5.3 $x\in M$ $B_{x}$ $C_{x}$ *- $\tilde{\psi}_{x}$
$\tilde{\psi}_{x}(\tilde{\rho}_{x}(\zeta))=\rho(K_{x}^{(})$ $(\forall\zeta\in C_{c^{\infty}}(\mathcal{G})^{N})$
$G$ H $R$ $(R_{g}\xi)(g’)=\xi(g’g)$ $(\xi\in\gamma ig,$ $g’\in$
$G)$ $x\in M,$ $g$ \in G $C_{x}$ $C_{gx}$ *- $\alpha(x, g)$ $\alpha(x, g)(a)=$
$R_{9}aR_{9}^{*}(a\in C_{x})$ $g$ $G_{e}$ $G$
$\alpha(x, g)$ $\alpha\in Diffeo_{G}(M)$ $C_{x}=C_{\alpha(x)}(x\in M)$
$x\in M$ Cx=C\alpha (x)
5.4 (i) $U$ $M$ $S$ $e$ G $T$ $0$
$R^{n-p}$
$\varphi$
$U$ $S\cross T$ C\infty $(U, \varphi)$
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$(M, G)$ local cahrt :
$\varphi^{-1}(g,t)=g\varphi^{-1}(e,t)$ $\forall(g, t)\in S\cross T$ .
(ii) $\sigma$ : $R^{n-p}arrow Diffeo_{G}(M)$ $\sigma$ $M\cross$
$R^{n-p}$ $M$ $(x, t)\mapsto\sigma_{t}(x)$ C\infty local chart $(U, \varphi)$
compatible with $\sigma$ :
$\varphi^{-1}(g, t)=\sigma_{t}(\varphi^{-1}(g, 0))$ $\forall(g, t)\in S\cross T$ .
$\sigma$ : $R^{n-p}arrow Diffeo_{G}(M),$ $\sigma$ compatible local chart $(U, \varphi)$
$x_{0}=\varphi^{-1}(e, 0)$ $x\in U$ $\varphi(x)=(g, t)$
$g^{-1}x=\sigma_{t}(x_{0})$ $C_{g^{-1}x}=$ Cx *- $\alpha(x, g^{-1})$ : $C_{x}arrow C_{g^{-1}x}$
$\tilde{\psi}_{x}$ : $B_{x}arrow C_{x}$ $x=\varphi^{-1}(g, t)\in U$ $B_{x}$ Cx $*-$
$\psi_{x}$ $\psi_{x}=\alpha(x, g^{-1})0\tilde{\psi}_{x}$
5.5. $\sigma$ : $R^{n-p}arrow Diffeo_{G}(M)$ $(U_{1}, \varphi_{1})$ $(U_{2}, \varphi_{2})$ $\sigma$
compatible local chart $X|=\varphi_{i}^{-1}(e, 0)$ $\psi_{:},x$ : $B_{x}arrow C_{x;}$ $(U_{i,\varphi_{i})}$
*- $(i=1,2)$ $U_{1}\cap U_{2}$ $U$ *-
$\psi_{2,x}0\psi_{1,x}^{-1}$ : $C_{x_{1}}arrow C_{x_{2}}$ $U$ $x$ $U$
$B$ $\{B_{x};x\in M\}$ disjoint union $\pi$ : $Barrow M$ $\pi(a)=x(a\in B_{x})$
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$(U, \varphi)$ \mbox{\boldmath $\sigma$} compatible local chart . $x_{0}=\varphi^{-1}(e, 0),$ $\psi_{x}$ : $B_{x}arrow C_{x\text{ }}$
$(U, \varphi)$ *- $\psi$ : $\pi^{-1}(U)arrow U\cross C_{x_{0}}$
$\psi(a)=(x, \psi_{x}(a))(a\in B_{x})$ \mbox{\boldmath $\psi$} $\sigma$
compatible local chart $(U, \varphi)$ $(U, \psi)$
$\mathcal{F}_{\sigma}$ 5.5 ( $U_{1,\varphi_{1})}$ $(U_{2,\varphi_{2}})$ $(U_{1}, \psi_{1}),$ $(U_{2}, \psi_{2})\in \mathcal{F}_{\sigma}$
*- $\alpha$ : $C_{x_{1}}arrow C_{X_{2}}$ $\psi_{2}0\psi_{1}^{-1}(x, a)=(x, \alpha(a))((x, a)\in U\cross C_{x_{1}})$
$U\cross C_{x_{1}}$ $\psi_{1}$ $\pi^{-1}(U)$ $U\cross C_{x_{2}}$
$\psi_{2}$ $\pi^{-1}(U)$ $\{U;(U, \psi)\in \mathcal{F}_{\sigma}\}$
$M$ F\mbox{\boldmath $\sigma$} $M$ $\mathcal{F}_{\sigma}$ $M$
\pi $(U, \psi)\in \mathcal{F}_{\sigma}$ \mbox{\boldmath $\psi$} $B$
$B$ $\mathcal{F}_{\sigma}$ $M$ $M$
$C_{x}(x\in M)$ $\in M$ $C=C_{\tilde{x}}$
$(U, \psi)\in \mathcal{F}_{\sigma}$ $C_{x_{0}}$ $C$ $C_{x\text{ }}$ $C$
$(U, \psi)$ local chart $(U, \varphi)$ $x_{0}=\varphi^{-1}(e, 0)$
$\psi_{x}$ : $B_{x}arrow C,$ $\psi$ : $\pi^{-1}(U)arrow U\cross C$
5.6. $M$ $\sigma$ : $R^{n-p}arrow Diffeo_{G}(M)$
$\mathcal{F}_{\sigma}$ $M$ $(B, \pi, M, C)$ $\mathcal{F}_{\sigma}$ C
$(U_{1}, \psi_{1}),$ $(U_{2}, \psi_{2})\in \mathcal{F}_{\sigma}$ $U_{1}\cap U_{2}$ $U$ $C$
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\alpha $\psi_{2,x}0\psi_{1,x}^{-1}=\alpha(\forall x\in U)$
$f\in C_{c}^{\infty}(\mathcal{G}),$ $m$ \in N $C_{c}^{\infty}(\mathcal{G})^{N}$ $[f]_{m}=\{f_{k;}k\in \mathcal{N}\}$ $f_{m}=f,$ $f_{k}=$
$0(k\neq m)$ $cs_{m}(f)_{x}$ : $Marrow B$ $cs_{m}(f)_{x}=\tilde{\rho}_{x}([f]_{m})$
5.7 5.6 $f\in C_{c}^{\infty}(\mathcal{G})$ m\in N $cs_{m}(f)$
$\mathcal{F}_{\sigma}$ $(B, \pi, M, C)$ $cs_{m}(f)\in\Gamma(B)$
6.
\S 5 $(M, G)$ $\sigma$ : $R^{n-p}arrow Diffeo_{G}(M)$
$\mathcal{F}_{\sigma}$ $M$ \mbox{\boldmath $\sigma$} $(M, G)$
\S 5 $M$
$(M, G)$ C*-
$cs_{m}(f)(f\in C_{c}^{\infty}(\mathcal{G}), m\in \mathcal{N})$
\S 2 (i) $(T^{2}, F^{\theta})$ \S 2
(ii) $(T^{2}, G)$ $S$ $(\begin{array}{l}1\theta’\end{array})$
$\{F_{t}^{\theta’}\}$
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$G$ ( ) $x\in M$
$B_{x}$ *- $\{cs_{m}(f)_{x}; f\in C_{c}^{\infty}(\mathcal{G}), m\in \mathcal{N}\}$
weak operator topology $G$
$\Gamma(B)$ $*$- $C^{\infty}$ $(M)$-submodule
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